Abstract
Introduction
The concept of quality of life is related to the individuals perception of their position in life in the context of the culture and value systems in which they live and in relation to their goals, expectations, standards and concerns [1, 2, 3] .
Oral conditions can cause pain and discomfort, with a consequent impact on the functional, social and psychological wellbeing of the individuals [4] . In the last decade there has been increased interest in investigating the relationship between oral conditions and their impact on people's life. Thus, quality of life assessment has become an integral part of the evaluation of health programmes [4] .
Several instruments have been developed in an attempt to understand and evaluate how the oral problems have affected the daily lives of people [4] . Such indices are standardized ways of providing information and quantifying the effects of oral disorders on the patient's social, psychological and functional well-being [5, 6, 7, 8, 9] .
With the marked decline in dental caries prevalence, ten other oral health conditions have received increased attention in recent decades [10] , including malocclusions, which has been reported by WHO as the third most important public dental health problem, with functional and aesthetic effects that exert an impact on quality of life [11] .
Indeed, malocclusions represent one of the problems studied, over time, through different classifications and in different populations. Most of these studies led to the confirmation of their prevalence and etiology, and to determining treatment measures [12] . Therefore, the aim of this study was to evaluate whether the type of malocclusion interfered with the perception of quality of life and life satisfaction.
Materials and Methods

Study Design
This cross-sectional study was conducted to assess the impact of malocclusion on the quality of life and life satisfaction of individuals in the city of Recife, the state capital of Pernambuco in the northeastern region of Brazil.
Sample
The sample size was calculated using the statistics programs in Epi Info, adopting a confidence interval of 95% and a significance level of 5%. The calculation used a prevalence of Class I malocclusion (55%) [13] , and considered a sample loss of up to 20% with no loss of significance, therefore a minimum of 381 individuals had to be included.
Patients were randomly selected and met the following inclusion criteria: have at least 18 years of age; be literate; have at least 20 natural teeth, including the first molars; and agree to participate in the study. Individuals who underwent previous orthodontic treatment and who had some facial deformity were excluded.
Ethical Approval
The research project was approved by the Human Research Ethics Committee of Federal University of Pernambuco (Brazil), under process number 0414.0.172.000-11 in compliance with the 196/96 Resolution of the Brazilian National Ministry of Health.
Data Collection
A single researcher conducted all the interviews, using a questionnaire for the assessment of social and economic factors including: individual income, family income (based on number of minimum wages -BRL 622,00), gender, age, marital status and education.
Angle's classification [14] system was used for the diagnosis of malocclusion. The instruments adopted in the present study were the Oral Health Impact Profile, in its simplified version (OHIP-14), developed by Slade [15] and validated for Portuguese by Oliveira and Nadanovsky [16] , and the Satisfaction With Life Scale (SWLS), developed by Diener [17] and validated by Gouveia (18) in Brazil.
The OHIP-14 [15] is a questionnaire containing 14 questions that address the following subject dimensions based on a theoretical and conceptual model of oral health developed by Locker [19] : functional limitation, physical pain, psychological discomfort, physical disability, psychological disability, social disability and handicap in performing daily activities. The data collected provided information on the perceived oral health impact. For each question there were 5 possible answers from which the patient could choose: 0 -never; 1 -rarely; 2 -sometimes; 3 -often; 4 -always. Overall OHIP-14 scores could range from 0 to 56.
The SWLS [17] is a five-item scale that assesses a cognitive component of the subjective well-being (e.g. In most ways my life is close to my ideal, If I could live my life over, I would change almost nothing). Respondents are instructed to rate each item using a 7-point scale ranging from 1 (strongly disagree) to 7 (strongly agree), resulting in 5 values which were summed to form the final score. The final score could range from 5 to 35, i.e., from extremely unsatisfied to highly satisfied. A score of 20 is regarded as neutral, while scores in excess of 20 represent satisfaction (21-25=slightly satisfied; 26-30= satisfied), and scores of less than 20 represent dissatisfaction (15-19=slightly dissatisfied; 5-9=ex-tremely dissatisfied) [20] .
Statistical analysis
For the analysis of associations, OHIP-14 scores were dichotomized as the presence of impact on quality of life (at least one "sometimes", "often" or "always" response) or absence of impact (only "never" and "rarely" responses on all items). The presence of impact of the OHIP-14 indicates respondents perceive major oral problems and the impact of these problems on their quality of life.
Family income was divided according to IBGE's (Brazilian Institute of Geography and Statistics) 2012 analysis, based on number of minimum wages (BRL 622,00) earned as shown in Table 1 .
For categorical analysis, the statistical tests used were Pearson's chi-square test (for comparing proportions), and Fisher's Exact test for 2X2 tables. The binary logistic regression analysis was used to measure the relationship between independent and dependent variable. A p-value of 0.05 was used for the entry of independent variables into the model, and for the permanence of the variable in the final model, a 20% significance level was adopted. A 95% confidence interval (CI) was used to estimate the precision of the Odds Ratio. The statistical test of Hosmer and Lemeshow test was used to evaluate the model. Two models were used: one with satisfaction with life as the dependent variable, and the other with impact on quality of life as the dependent variable. SPSS software package release 17.0 was used for all analyses.
Results
Four hundred and forty-four patients aged 18-72 years (mean age: 33.78 (± 12.53) participated in the study, most were less than 31 years old (51.47%); A total of 31.81% of the patients had a negative impact on quality of life. Figure 1 shows the percentage distribution of patients with a negative impact on quality of life according to OHIP-14. Physical pain (70.72%) and psychological discomfort (70.50%) were the items that had the greatest negative impact on quality of life. The item handicap in performing daily activities (19.59%), which includes difficulty in performing tasks and life satisfaction, had the lowest percentage.
According to Table 2 , there were statistically significant differences between patients who had positive impacts and those who had negative impacts on life satisfaction related to the indepen- dent variables gender and family social class. Individuals with more positive impact on life satisfaction were male, and belonged to social classes A and B. However, there were no significant differences in satisfaction with life related to malocclusion, marital status, education level, individual income and age. Table 3 shows that there were statistically significant differences between the patients who did not have negative impacts and those who did have negative impacts on quality of life according to the OHIP-14 for the independent variables: gender, classification of malocclusion, marital status, individual income and age. Female patients were the ones who had greatest negative impact on quality of life. In terms of malocclusion classification, patients from Classes II and III had greater negative impact than patients from Class I. Married individuals also had greater negative impact when compared to unmarried, divorced and widowed individuals. Patients aged over 31 years had greater impact compared to younger patients and also to those with higher income. There were no significant differences between the impact on life satisfaction for the items family social class and education.
In order to measure the Odds Ratio (OR) of having a positive impact on satisfaction with life and a negative impact on quality of life, a multivariate analysis was performed using the binary logistic regression model, where the variables that were significant in the analysis were taken to the bivariate logistic model: gender and social class for the model on satisfaction with life and sex, classification of malocclusion, Marital Status, level of education, individual income and age for the model on impact on quality of life.
The Hosmer-Lemeshow test was used to assess the fit of the model. If the p-value of this statistical test is greater than 0.05 it indicates a good fit of the model. Multivariate analysis showed that the variables associated with positive impact on life satisfaction were age group and social class. The model is shown in Table 4 and indicates that patients from social classes A and B are 3.88 times more likely to be satisfied with life than those from classes D and E. Patients from class C are 2.9 times more likely to be satisfied with life than those from classes D and E. Patients aged up to 31 are 2.04 times more likely to be satisfied with life than those aged over 31 years.
Multivariate analysis demonstrated that the classification of malocclusion was the only variable associated with negative impact on quality of life. Therefore, in the logistic regression model the individual income, marital status, sex and age did not reach a significance level to enter the model. The model is shown in Table 5 and indicates that patients in Class II malocclusion are 2.22 times more likely to have a negative impact on quality of life compared to patients in Class I, and also that patients in Class III are 2.08 times more likely to have negative impact on quality of life than patients in Class I. Malocclusion obtained negative impact on quality of life and was statistically significant (Table 6 ) in all dimensions analyzed by OHIP-14. Among these dimensions physical pain and psychological discomfort were the ones that had greater negative impact, while handicap in performing daily activities had the lowest impact (Figure 2 ).
Discussion
The analysis of the results presented by the interviewed patients who had some type of malocclusion allowed the evaluation of the impact of this condition on their satisfaction with life and on the quality of life using the Satisfaction With Life Scale (SWLS) [17] and OHIP -14 [15] respectively.
In literature there are several instruments that have been developed to assess subjective wellbeing [17, 20, 21] . However most of these instruments present some limitations such as relying on a single item, have been built for specific populations (e.g., children and the elderly ) and cover factors other than specifically satisfaction with life [17] . The SWLS has been widely used in several countries [22, 23, 24, 25] . Its factor structure and reliability have been proven in several studies [17, 26, 27, 28] , including in Brazil [18] , therefore it is a valid measure for assessing how much people are satisfied with their lives.
Another research instrument used in this study was OHIP, which according to the literature, is one of the most widely used and reliable questionnaires to assess the impact of oral diseases on the quality of life [29] .
The results of the present study indicate that satisfaction with life was affected by the independent variables gender, and family social class. Men were more satisfied with life than women, contrary to previous studies results, where there was no statistically significant difference between the gender of participantes [18, 20, 30] . Family social classes with higher income showed greater satisfaction with life compared to family social classes with lower income, and this was confirmed by logistic-regression analysis. In other studies the relationship between age and satisfaction with life showed that older people are more satisfied with life [18, 31] , contrary to the results observed in this study, where there was no statistically significant difference between the dichotomized age groups. Likewise, the present study showed no statistically significant difference between the different types of malocclusion and satisfaction with life.
In this study the OHIP-14 showed that malocclusion interfered negatively with quality of life. Such conclusion is in agreement with other studies conducted in Brazil which claim that malocclusion had a negative impact on the quality of life of individuals [32, 33] , regardless of the severity of their aesthetic condition as assessed by the orthodontist [34] .
Several studies have reported that oral conditions affect quality of life, e.g., people with periodontal problems [35, 36] , suffer negative impacts on quality of life. But in the literature there are few studies on the influence of malocclusion on quality of life. Malocclusion is one of the most prevalent oral conditions [11] , and in this study the results showed that 48.65% of the individuals interviewed were Class I, 22.75% were Class II Division 1, 12.16% were Class II division 2 and 16.44% were Class III. These results are similar to those found in other Brazilian studies [13, 32] .
Individuals with Class II malocclusion were the ones with the greatest negative impact, followed by individuals with Class III and Class I, respectively. These data are consistent with similar studies conducted with Brazilian [32] and Iranian [37] adolescents. Through a logistic regression analysis it was possible to calculate that people with malocclusion class II and III are more likely to have a negative impact on quality of life than individuals with class I. This was probably due to the fact that individuals with most severe malocclusions are more likely to suffer physical and psychosocial problems [38] such as dental traumas [39] and bullying [40] which directly interfere with the quality of life. A metaanalysis on the social effects of bullying associated with malocclusion suggested that victims suffer from psychological problems [41] , and the present study shows that physical pain and psychological discomfort, followed by psychological disability (Figure 03), were the items that caused the greatest negative impact on quality of life. Furthermore, individuals with severe malocclusion feel worthless, ashamed and inferior [42] , and the more severe the malocclusion, more the individual feels ashamed [43, 44] . A longitudinal study suggests that there is no relationship between malocclusion and work [45] , and this study has shown that the handicap in performing daily activities was the dimension that suffered less impact on quality of life related to malocclusion.
Other factors that influenced the negative impact on quality of life were age and gender. In this study the results showed that the older the individuals, the greater the negative impact on quality of life, and that women have a worse quality of life than men. Another study conducted in Brazil, obtained similar results related to age, but contrary results related to gender [38] .
Although widely used and accepted worldwide, the Angle's classification [14] only evaluates the anteroposterior relationships, and it is probable that other deformities such as posterior unilateral or bilateral cross bite and open bite, may also interfere with quality of life. In addition, other factors such as caries and pain that are not related to malocclusion, which may have a negative influence on quality of life, were not considered in the sample.
Conclusions
• Malocclusions do not interfere with the judgment of the level of satisfaction with life of people.
• Malocclusions negatively impact quality of life.
• Regarding the dimensions measured by OHIP-14, physical pain related to malocclusion and psychological discomfort were those who had greater negative impact on quality of life.
